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(57) Abstract: A method of detection, separation and identification for expressed trace protein/peptide; and a system therefor. There 
is provided a method of detecting, separating and identifying a minute amount of expressed protein and/or peptide, characterized 
in that a fluorescent derivative of protein and/or peptide contained in a test subject sample having been labeled with a fluorescence 
reagent is applied to HPLC; a fluorescent fraction is collected and subjected to enzymatic hydrolysis; mass- spectrometry of the re- 
sultant fluorescence-labeled fragments and non-fluorescence-labeled fragments is carried out; and the thus obtained ion molecular 
weight information on each of the fragments is collated with an available protein and/or peptide fragment database to thereby ac- 
complish a structural analysis. Further, there is provided an identification system therefor. 
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[oooi] *mmn, nttm&p^fWRxf/xfc^^vtDifem-ftm-mttmz. 
m~rz&(D-vm^ si-pud, ^fti^v^i^o^sia^i^tisti 

[0002] ^h^f/^m^^^xmm^mm^ mB^^xmrn-r^mm^^m 

o 

[0003] ^tih(D?ib, $<^^?w/^y°^%. mm, #^7uHPLc^ii- mfe-fttfe 

KC9f^—/^j£Sfisotope— coded affinity tags (ICAT) reagentT*lgiRU/fc 

^\*-77iy*>m&w&HPLcx*frm. ftiMtKMs) uTttML, 
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[0004] #N^fr^SKl : Dunn MJ. Two— dimensional gel electrophoresis of protei 
ns, J Chromatogr 1987;418:145-185 

&ffifFJCW&:Gygi S. P, Rist B, Gerber S. A, Turecek F, Gelb M 
. H, Aebersold Quantitative analysis of complex protein mixtu 

res using isotope— coded affinitytags, Nature Biotechnology 1999; 17 
: 994-999 

[ooo5] z.<D&ti:yt$L<Dtp^ ^mm^-bn, ±tmmm^m^x, ±m&&&.ffi\z. 
mir^mm^m^mm»:-r^t^nmtvxmMm%^m^m^.fcm^ % 

[0006] ^mm^, mfc^%^vxmjiT%um:(DmjL?>'^KRxf/xn^°^F$: 

st>yx[i^fK^, mm&xmai'^m-m^-r^fc^cDmm^^nRxi 

h^, ^mx^ta-r^t^x^^tc, m^^vxmm,i- 
^m(Dmm^^«Rxixxn^y Q ^^mmmmx^'^m'm^-i-^t 
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[0007] ±m%M&nmir&fcib(D%:mmn, sxr^mm^m^hm^th^ 

( i ) »^ ^ (Dmmu&^/^K&ut/xte^y^v&^mm ^ m • • 

(3) (a) W^^©^^^^KSt^/X^^F^3t^^«i-5, (b)^r 
^i^7cX«2^7cWHPLC/^^ffl^J;i9, ^com7t^-®?rM*-rs, (c)_L 

^y^-KSr^^fR-f-S, fulB (1) fab (3) cdv ^^fciBifcO^ifeo 

^mzttu igft%^~?-^te&^<DK°-?ftm$:ffiMi-z>. ttfiB(i)^fc(3)© 
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fufE (1) t>h (3) <D\ ^-ffht>\ZMWi(D^mo 

sm<Dmn^Astc^—*^—x&m^x i r*-*'<*-xm&'f-z, striE (1)^(3) 
(id mm (i) a>£> do) ^-r ^^-fs«c^^i(^M-rs^m«^^^«s: 

ft^f*^^^Wt-5f-*»l^Xtt2^^(D^^t±i^^HPLC N 

<D'[f^^A/fc^-^^-^^*feLfct#^f^e^iaXf*2aW-hSr*^ 

(12) _hlEjg— 1^7cXtt2^^c(D^^ail§##HPLC, 
m-^fe b ^^^ffi^#^HPLC«^J^SagLT^6, ffjfE(ll) ^|E«cO-^ 

(13) »f«^»^^^y«S^/Xtt-<^K^, m3fe«l*Wb«^i:bT, T 
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[0008] Wfc5] 



X 




SQ 2 R 



[0009] [S;tfj, Xfi, /NU^fV, O, SeX«S, R« N -NH ,-NHR' Offi, R' {17/1/ 

2 

Xtt-NR' ' R' 7 ' ({EUR' ' teT/l^/KR' 7 ' ft7/^tiN7/I/ 
[0010] Wb6] 



[0011] (zfc^ X« N /np^V, YfL SeXttS^-To ) ^»£^M^^X«^:©^f5: 

(14) tffiB (i) \z.tm.<DM^^^wi^x3/y.\^y o ^v^%mmmt^ 



X 




WO 2005/056146 



6 



PCT/JP2004/018592 



[0012] Wfc7] 



X 




SQ 2 R 



[0013] [S;tfj, Xfi, /NU^fV, O, SeX«S, R« N -NH ,-NHR' Offi, R' {17/1/ 

2 

Xtt-NR' ' R' 7 ' ({EUR' ' teT/l^/KR' 7 ' ft7/^tiN7/I/ 
[0014] tfb8] 



[0015] Xfi, /np^V, YfL SeXttS^-To ) ^»£^M^^XH:^:©^fi 

(15)K^^CO^/^«^t>VX^^K^«^f*^,HPLCT^g| 



X 
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ffeftB ^<D?i/^?WRX£/Xfe^^<D&Mmfo(Dkkm$:W ffi-?-5fu IE (16) 

X«^^K<^ff ^cDJW£|jL W-TSStrlE (16) ^ffitt^^feo 

(19) f«A^^m«B ^(D^^^^^/X^^KcD^l cD^«^f* 

, ^cD/Wtf^HPLC-fCS^^U I^S^T5tiJlE(16)(-fEgc^^o 

(20) nm-A, BVK 2mm<vmmxmmxnfcmm^&%mma6)Kmm(D 

(21) $-ytWMi$ikU,Mtl,X, DAABD-X, DA AS e B D— X „ S.I/DAAThBD— 
X(fIU XttClXttF) (D^ib<Djsm^ytm^:(Dm^P^<th2-D<D'^ytmm^ 

immx^^mRny xn^^v^mmmt-t ^>mm a 6) Ktm^m. 

(22) W:yt^M(Dm^'MytmmmtnmtVX^ DAABD-X, DAASeBD-X, 
X«DAAThBD-X(fl.L N XteClXteF) ^tl^W^^tM^^^Tf 

ffl-t-5SfriB(2i) Kmm^m 0 

(23) mm7km^tcm^mmmm^m^Hv^^v^y^^tmm\^m^ 

(24) m%mmmmmxmmmtvtc^iy^mRxfXxn-<y^v^M'r^ 
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[0016] #Cfc, ^BJ!^O^TM^i¥sfcf£^«o 

^>^my^y o ^^ytmmxmmu 2) ^^HPLc/^Tt^ffi^rm- 
m<Dftm-&ytmM&ft\<\ 3)^(Dm^m^>h^—^um-tit-<x, wmm 

fflu mm-mm-r^t^x^t^^wm^u 

[0017] ^PJ-Ctt, »f«i:b-C N 4#:^felKLfcfcfe^5ti©^y/^fSt>V 

mk-rz>^b$mmxhz> 0 w^, *mmxn, ^^^/^^-vmf^T^mm 
ftm^MtWf&fcx^xfem^M&mnu ^n^mm^m^^nm^ 
tin*., &mfc£V), tiQm.-rzzLtfc&v), ^y/^iii;/xii^7°f-K^f^itt 

f'± > Tris (2— carboxyethyDphosphine^ tributylphosphine^^j V^tbS^ ZLfrl 
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[0018] :*3§5m-*5Vvr, ±m^mMWM^^^tnmt\^X, (09*.^ 4-Fluoro-7-ni 
tro— 2, 1, 3— benzoxadiazole (NBD— F) N 5— (N, N— Dimethylamino) naphth 
alene-l-sulfonyl chloride (DNS-CL) , Orthophthaldehyde (OPA) N Flu 
orescamine, 9— Fluorenylmethyl chloroformate (FMOC) #(7)X^/J|£4#J!| 
Ammonium 7— fluoro— 2, 1, 3— benzoxadiazole— 4— sulfonate ( 
SBD— F) „ 4— (Aminosulfonyl)— 7— fluoro— 2, 1, 3— benzoxadiazole (ABD— F 
4— (Acetylaminosulfonyl)— 7— fluoro— 2, 1, 3— benzoxadiazole (AcABD— 
F) > 4— Fluoro— 7— trichloroacetylaminosulfonyl— 2, 1, 3— benzoxadiazole (T 
cAcABD-F) , monobromobimanef©f-t^ ;1/S#i^f 4— Nitro— 

7— N— piperazino— 2, 1, 3— benzoxadiazole (NBD— PZ) „ 4— N, N— Dimethyla 
minosulfonyl— 7— N— piperazino— 2, 1, 3— benzoxadiazole (DBD— PZ) bWiti 
fflh<Dll&fr&t>&lZ.&£#/l^^i//l'&ft&ffy&ft&%$ > Xlt, 4-(N-Chlorofor 
mylmethyl—N— methyl) amino— 7— nitro— 2, 1, 3— benzoxadiazole (NBD— C 

[ooi9] ^z&mzm^xn, &mz.£v, MM.-t&ifflz-it, 3o-ioo°c, m^l<^4o-7o 
^ifti-So s^©^^*srm7t^m^##-r^-^m^9^HPLc 

^)?S*^^/tbTtT5o MxJ^ NBD— F^ XttSBD-F^ISEbf'#^^tt, M 
lSft480nm^V^«380nm, S5^^^520nmXfi505nm^t^^i-§ 0 ^V^Jfe 

hplc(d*^^^, it, m«\ ra-wzi^ ffim.mw&v?j*, mwtr> 

[0020] ^(DMWt<D— |f|$^#tfcffiStt#&ffi#SaHPLCfcttU t3feS»ft©»W{fc 
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\mwMfx-r^)y.\-tww^/m^m (ms/ms)^ 0 r^n^ 
^b^^^sff^^ ^^^—^-\zwm^t^^^w/^y°^-vyy^ 
^^(Dm^noo z.<DM&, ^mrnxn, ^^KR^/xn^y^vyy 

[0021] ^mrnxn, m^^^WRx^xxn^y^v^mMmm^^^y^m 
Axfxxn^y^^mytmmmtu ^mytmrn^upLcx^^tax^ 

mmft&ftmu ^bntm^mm^^mRi^xx^y^v^-ym^ 

kxv, ±m?>^KRTi/xfe-<7°^&ms£-t& a z^^?%jkx$/xn.^7° 

Ammonium 7— fluoro— 2, 1, 3— benzoxadizole— 4— sulfonate (SBD— 

F)%mm-rz>^t&x%z 0 mu^ ^mm^m^u^^—^mM^m^-r 

^yV^rS:^-LT2 0 ^(D^^W^^^^rtSPancreatic polypeptide, ;7° 
n^>^->3.y^ 2, 78KD Glucose-regulated protein, y^^r^^^^y^^y 

[0022] ^mm^mxm^Mn, tiiii^its^^^i^itt, hplc/^^ 
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f^Rl^OV vrBSAfc<fct>tfc^fUfc:£;i5, CHAPS^n-Dodecyl- j8 -D-maltopy 

-era, ^i^^^f/^fKrois, MBWftJSct, ii 

Rx^xxn^^(D^mmm-i, o. 2-6. ofmoi-cfct), ti^trwio-io 

OOfmolcDfaH^^KfiEflKy >0. 9994) £>8!|j£ft*&&5#k*x(^l#JlB) > 

[0023] mi] 



Peptides and 


Molecular weight 


Number of 


Detection limit 


Calibration curve 


proteins 


(Da) 


cystein residues 


(fmol) 


w 


vasopressin 


1084 


2 


5 


0.9998 


calcitonin 


3418 


2 


6 


0.9994 


somatostatin 


1638 


2 


1.8 


0.9999 


oxytocin 


1007 


2 


1.3 


0.9997 


amylin 


3920 


2 


1.2 


0.9997 


leptin 


16014 


2 


3 


0.9999 


alpha 1 -acid glycoprotein 


21547 


4 


1.3 


0.9995 


insulin 


5808 


6 


0.7 


0.9999 


alpha-lactalbumin 


16228 


8 


0.5 


0.9999 


albumin 


66385 


35 


0.2 


0.9999 



[oo24] HKi, ±tttm^mi-&u&(vmjL?>^MRxjt/xii^7°?' 
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m-ftm-ms£^xirj>>&m^brLZ> 0 z.<dm&, -tian— 2^^^^ 
as##HPLc, ^-^p^»^^mi§##HPLc^[i:^j^@E«-r 

5r£fl$-C£5 0 ^ti^cDggg^ t(Dl&m 9 ftrtOSCT, Sf©^i, M^ffilc 

[0025] *3§K«, M^^f^^^^^K^^/X^^K^, ^^fl^mb^t 

Lt, fulH— J&iC(l) Xtt, /NP^y, Y{3\ CX SeX«S, -NH , Xte 

2 

[0026] m^(D^^©^#:M^bT«, ^ftfifcJ*, f(iH\ J^T^M^&tf^S^, r 

(1) DAABD— CI [4— (dimethylaminoethyl aminosulfonyl)— 7— chloro— 2, 1 
, 3— benzoxadiazole] 

(2) TAABD— Cl(7— chloro— 2, 1, 3— benzoxadiazole— 4— sulfonylaminoethyl 
rimethylammonium chloride) 

(3) DAABD—F [4— (dimethylaminoethyl aminosulfonyl)— 7— fluoro— 2, 1, 
3— benzoxadiazole] 

(4) TAABD— F(7— fluoro— 2, 1, 3— benzoxadiazole— 4— sulfonylaminoethyl 
trimethylammonium chloride) 

(5) DAABSeD— Cl[4— (dimethylaminoethyl aminosulfonyl) —7— chloro— 2 
, 1, 3— benzoselenadiazole] 

(6) TAABSeD— CI (7— chloro— 2, 1, 3— benzoselenadiazole— 4— sulfonylamin 
oethyl trimethylammonium chloride) 



WO 2005/056146 



13 



PCT/JP2004/018592 



(7) DAABSeD— F [4— (dimethylaminoethyl aminosulf onyl) — 7— fluoro— 2, 
1, 3— benzoselenadiazole] 

(8) TAABSeD— F(7— fluoro— 2, 1, 3— benzoselenadiazole— 4— sulfonylamino 
ethyl trimethylammonium chloride) 

(9) DAABThD— CI [4— (dimethylaminoethyl aminosulf onyl) -7-chloro-2 
, 1, 3— benzothiadiazole] 

(10) TAABThD-Cl(7-chloro-2, 1, 3-benzothiadiazole-4-sulfonylamin 
oethyl trimethylammonium chloride) 

(11) DAABThD-F [4- (dimethylaminoethyl aminosulf onyl) -7-fluoro-2 
, 1, 3— benzothiadiazole] 

(12) TAABThD-F(7-fluoro-2, 1, 3-benzothiadiazole-4-sulfonylamino 
ethyl trimethylammonium chloride) 

[0027] &&WXfe, Skftffi&WkMMbVX* MxJ3\ SBD-X, SBSeD-X, SBThD- 
X, DAABD-X, TAABD-X, D A AB S e D— X N TAAB S e D— X N DAABThD— X 
, TAABThD— X (f J=LL N XfeCU XfeF) , RXf^tlb<D&m&mmm&frlZ> 0 Ztl 

•rz>z.b&x*%z> 0 &tt, Tfc&m-vn, mz-^(i)xmfr£thZ>{k&m<Dmm?> 
r/i/*/um(Dm&%&n\zmn-i-z>z.b&nmxh% 0 ^mrnxn, m^b-a- 
m<v, m^Mbnpi.c^mi^-f^mm<DWM^mmvx, z.nwt^m 

&2->£X±m^fr^:Xmm-i-%^b&X%& 0 HPLCfl>k<£>^ffite, Mx.fl DA 
ABSeD-F< DAABD-ClX«DAPABSeD-F (ii©r/Wr/V : ~7v¥/V) < D 

[0028] ^mmxn, ^^M^m^^^b^^fD^ym^^tum^m-r^b 
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[0029] ^mmxn, ^mmmtmmxmmm^fc^^mRx^/x^^^v^ 
[oo3o] *mmn, m^-f, mm^mit^^m^m^^w^^mmmtumx 

£\ »f^ftf«^^^«^©^*^?«^^^<ttmbT^^#S^^, ^ 

mmmm^mn, mm^^mx&<^n^ttm^ti, mm 
mm, mm, Am^mmmw^nm-r^t^x^o 

[0031] *mmz.£o, Di^f^utnTOii^^^fi^/xi^fK^ 
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[oo32] nw!j^^^T^0j^#:w^t^0j-r5^, *mmn, ^xy^mmm 

mmm i 

[0033] 7-7hi7^/WN^I (^ij) ^^~^13 ^V^fC/^^K^it- IH 

m^x^imtvtc 0 ^n^6Mm.m^T^^mm^mvtci7. shimtcep, 17 

. 5mMSBD-F x lOmMEDTA&^SOmMCHAPS^tve^SO n \~? oflPx., 

(2)^^mHPLC^J:5i^Sf 

ifE^SJ&^^^^&^^ilttU NaClCD^v^^MO, 0. 04, 0. 08 
, 0. 12RU0. 3M) ^^^Tt^^^W/^^K^W^-fr, 5o©77^a^ 

[0034] (HPLC^#) 

77^A:TSKgel DEAE-5PW 7. 5X75mm(ly-(^)) 

K#7A:C8-300-S 54. 0X1 Omm ( YMC (^) ) 
^»JtB:^^^if [0-5^:C100%, 5-15^-: A100%, 15-25^: A87%B13% 
, 25-35^A73%B27%, 35-45^ :A60%B40%, 45-55^ : B100%] 
A:5mMbVX&&f$ffiffi. (pH8. 0) /T^Y=^V)>V (50 : 50) 
B : 5mMM)^tHifi (pH8. 0) /T^Y—WtV (50 : 50) 

(0. 3MNaCl^^) 
C:5mMMJ^^M«^(pH8. 0) 
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*5Aia : mm. (m25°o ) 

^fEjS:0. 5ml/min 
^£i}:Ex380nrru Em505nm 
ftAt: 200^1 
[0035] (3)i£ftHPLCfc<fc52i&#« 

-To 

[0036] (HPLC^#) 

#^A:#:7 0 i?/WNV^C8 SG300 2. 0X100mm((tt)S4f ) 
j&gbfg : (0^605>: B40%^100%) 

A:0. 05%by^/V^-n|tSt 

B : 0. 05%hU ^/V^ng^/T-fehnhJJ/W (40 : 60) 
#^M:^&0i$25 o C) 
^5^:0. 2ml/min 
^£i}:Ex380nrru Em505nm 
^A*:50Atl 
[0037] (4)g#if£L3l 

^^mO^l-fo^L-fCc r^37°CTr2B#^^^— hU HPLC-MS/ 
[0038] (5)MS / / MSr|iJS^j;^^^^W/ / ^ 0 ^K<Z5|R)^ 
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[0039] (HPLC^#) 

#^A:Cadenza TC-C18 2.0 X 100mm (lmtact(#0 ) 

mm : mmm (0^30^ ■. B2o%^ioo%) 
a:o. i%^m 

B:0. l%dS £ H/r-fe^MJ^(50:50) 

^iH :0. 2ml/min 
MJ/i:^ — K : positive 
SUSfEffl : 500-3000m/z 
&A*:50/xl 

[0040] ±|BO^fe^«tt), ^lSOcD^^^R/^^-KOt^^^^gl-e^^ 

^<Z)5^> ^J50tD^^^^K/ / ^^K^|H^^fc(*2 > 06#i) o 
[0041] [^2] 



Peak no. 


Ratio 


Protein 


Mw 


Database 




(Dex/Control) 






accession no. 


12 


0.5 


protein P31 


13284 


CSRT31 


15 


0.4 


dnaK-type molecular chaperone hsp72-psl 


70884 


S31716 


24 


2.1 


pancreatic polypeptide 


10968 


NP_036758 


29 


0.5 


insulin 2 


5797 


NP_062003 


30 


6.0 


proinsulin 2 


12331 


NP062003 


36 


1.9 


78 KD glucose-regulated protein 


72302 


P06761 


61 


1.8 


phosphatidylethanolamine binding protein 


20788 


NP_058932 


121 


1.8 


thioredoxin 


12854 


NP 446252 



mmm 2 

[0042] SBD-F1?M^f*fbbf'BSA^, mi^£thZ>7°v±^£<9 , h])^»X'm^ 

tkbu n^t^^Yi^m^mm^^v^yy^- (rplo -e#mtu 
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[0043] ll(D^T^>-^^^y^RUl7(D^y^4^^^-7°^V^^v 

^h^y-f— -v&ftztiitiw^ b) 0 ist, (m+2h) 2+ ^v^— , m / / z = 

873. 4 (g|4T?£cPp-T?^bfc) ^f>#fcMS/MS^^^^t 0 

^jC£|r^Uc(;^T:39) 0 
HJfeM 3 

[0044] f^f^^vV (Dex) K^&^#S^®^b#flt-ol >-Cf»Lf~ 0 

3— ^W</W3209. Smg/dU^U ^MWl<Dj^(D118. 3mg/dLJ;«?^L<iii 
Wp<0. 05) 0 ^MMMX*^ 2UfflDexX*&&Xittfcm<D7yhWWM)*tb7l<' 

f;vs^*m (60 m)^um^, SBD-Ftniwbtfc, ^mm^m^^nn 

[0045] IECtt, ^b^MJ^A^^P^^gKO, 0. 04, 0. 08, 0. 12, RXfO. 3M NaCl) 

^•9fTV\ M^/^«?l^£5o(Dm^ET#/c 0 m"X\ #Pi#ra\ 
, ^^(7)jE^7Kt4^^5v^, ilffil^n vf^^- (RPLC) i: 

^*g, ^LT^HPLCcDttfgcDJIf&fifm, #RPLC^^^3^^O^40^f+ 
W&frl, IEC-RPLCfe(D5ocD^5/7 0 (Dt 0 — ^fifi, ^200Tfeo/c 0 ^HJg^iJ 
"TO, #RPLC^^/V-e^J3-50t°— ^, ^f+^129t°— ^feofc(H6) 0 
[0046] «^^fr^ffi-f 5/c&(^ IECcO^^Mf^^^il^bTt-^WS 
^it*P^-^fc 0 ^^S^t> ? Dex^^^hd^#btb^RPLC^n-v'h^^cD^TC) 

^—fftDext&mX-mi. 5lnWJ>Vti~bfr&tti£nfcm2) 0 *2^, Dex$£^-2 
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0 &<D&m.?>''**9:<D&4\&7FUto ^tib(D^>^'S(m^, m^mm,^^ 

St) JKV^/h?LSr^r-rSRPLC(30nm/ha@)-C^If^tl, W7we&MU & 

^f-Fm&mtutto fr<7 s f-vm&m\L MS^/ha^rr sRPLcuonm/h 

L/ct°-^3\ ra^ 0 y-<7 0 ^K, ^W^v-lU^ 78KD^P3— ^-flflp 

t>, M^L/ct°— , 7°v^>31, dnak-^-f^^-^^n^hsp72-psl 

[0047] ^iMtii, ^T©ft9©(i)^(2)©sMta^ mmmytmmmm 

[0048] Wb9] 



(1) ? H2N x^/ 



,0 

ch 3 cn 



S0 2 CI SOr^V^N 7 S °2 CI 

I 






DAABD-C1 TAABD-C1 



[0049] ( 1 ) DAAB-ClcD^c 

4-chlorosulfonyl-7-chloro-2, 1, 3-benzoxadiazole (CBD— CI) (126. 53 

mg)£rCH CN^^fb, N, N-dimethylethylenediamine^rMTb, triethyla 

3 

A(CH CI ) "CftKbx 4— (dimethylaminoethy laminosulf onyl) — 7— chloro— 

2 2 

2, 1, 3-benzoxadiazole (DAABD-C1) (20. 2mg, 87. 4%)£r#fc 0 
1 H-NMR(CD OD) :7. 94(1H, d, J=7. 5), 7. 65(1H, d, J=7. 5), 3. 06 ( 

3 

2H, t, J = 6. 7), 2. 30(2H, t, J = 6. 7), 2. 02(6H, s) G ESI-MS :m/z305 
(M + H) + 
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[0050] (2)TAABD-C1(D^J5£ 

4-chlorosulfonyl-7-chloro-2, 1, 3-benzoxadiazole (CBD-C1) (126. 53 
mg)M CNtC^fb, H Ofc^^Lfcaminoethyl trimethylammonium c 

3 2 

hloride^MTU triethylamine^P^fc 0 &WT*ffi20&m9tW&, JxJfc^^ 
BH|£@L/c^ 0. l%MJ7/^ng^ife(TFA) fc*§j5>U ODS*7^^ffll^Mt 
, mftia-i, SBD-ClWfclO)i5^*fi*b^UTAoTV^^:26 N |^^^^7^Sr 
fflV^T^EXb, MB^tHbT, 7-chloro-2, 1, 3-benzoxadiazole-4-sulfonea 
minoethyl trimethylammonium chloride (TAABD— CI) (127. 2mg, 58. 8 

%)2r#fc 0 

1 H-NMR(CD OD) :8. 01 (1H, d, J = 7. 3), 7. 69(1H, d, J = 7. 3), 3. 46 

3 

-3. 48(4H, m), 3. 12(9H, s) D ESI-MS :m/z319(M) + 

[0051] Wbio] 



CI 




[0052] ^mMffl-vn, 3RM&ytm&&4\&m<DBLj&mtt^xmiut 0 

DAABD-Ch TAABDD-CKDSBD-F^cD^bK 

io u MMjtM^/v^^r>, v-;*7MV, aJ^s^^jVil-^HRioo u l^daab 

D-ClXteTAABD-Cl 100 n L&ig-^U pH9, 40°C, 10~120#|fBSJfo*ii:fc 
o^^WSmM EDTASr^tfO. 10M 3fr*Sfeig«fjfc (pH 9)}:jg#lfc o 0 

[0053] 07^ ^ft^^SJ^^^t^^^S^OM^teHIrDAABD-Ch ^0:T 
AABD-C1) ?r^i- 0 
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fo^ltibK DAABD— ClfilO — 20;9\ TAABD-Clfi20— 30#"e,RJ&tf s #tT-f'5 
Lfc^oT, S^B$KttDAABD-Cl(D#^«20^> TAABD-ClO^^tt305> 
[0054] [fall] 



F 




[oo55] (2)mM.i&ftmmmtnM(DMST»<Dmm 

_hlE (l) •C^b^>'7 p /vSrLC-MS^<tt)tftt±iU S^iiliWbKllt??^ 

[0056] ^Tfeff^f^bf^^^/WbbTW^V ^cysteine, homocysteine, GSH(7}f^£ 
Sr^Wl^U/c^(Z)t@^Sf»3<DMi9-efeo/c 0 r*L«fc!9 N DAABD-Cltf* 
MSWJ&StfMi&liVVL^tfS^ofco */c, j^S&ffi^Bfef^'CfcS^'C, DAABD 

[0057] [it3] 



SBD-F DAABD -CI TAABD-CI 

cysteine 23 3.0 x 10 3 2.0 x 10 3 
homocysteine 4.0 2.3 x 10 2 1.6 x 10 2 
GSH L6 2.1 x 10 2 1.7 x 10 2 



mmm 6 

[0058] (l)TAABD-Cl©^^K^(Dj^ffi 

lO/iMOJ^T^Lfc^ffiigcTV^^Kflp^ 17. 5mM TAABD-CU 10 m 
M EDTA, 50mM CHAPS Mffitti) , 2. 5mM TCEP (MjcM) Zrtl^tl 
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50/iL£*g^U PH9. 0, 40°C-C\ 30, 60, 90, 12O#Pe0HJS£i2:7c o ft, 

{36. 0M mm^T^J^i^^^^M)^^. 10 M *^|i«(pH9 

1. vasopressin 

2. oxytocin 

3. somatostatin 

4. amylin (rat) 

[0059] (2) DAABD^^'W • ^/^(D^ ffi PS# 

M4l^Vfcl0mM<D^y°^V'?>/<?WWonl0vMU^&, 2. 5mM TCEP 
N 17. 5mM DAABD-C1, lOmM EDTA, 50mM CHAPS^tl-€;fL50 m L?r 
i^U pH9. 0, 40°CX\ 30ftm&fo£"&fc o &UMfe6. 0 M i»^T^ 
v?^^£f0. 10M *r>^^( p H9. 0){C^fbfc o ^J&L-fcDAABD^:/ 

[0060] [*4] 















Number of 


Detection limit (fmol) 


Peptides and proteins 


Moleculer 
weight 03a) 


cystenyl DAABD'Cl 
residues 


SBD-F 


vasopressin 


1084 


2 


7.0 


5.0 


oxytocin 


1007 


2 


4.5 


1.3 


somatostatin 


1638 


2 


20 


1.8 


calcitonin 


3418 


2 


5.0 


6.0 


amylin (rat) 


3920 


2 


4.5 


1.2 


insulin 


5808 


6 


2.2 


0.7 


alpha 1- acid glycoprotein 


21547 


4 


8.5 


1.3 


alpha-lactalbumin 


16228 


8 


3.5 


0.5 


albumin (BSA) 


66385 


35 


0.5 


0.2 


leptin 


16014 


2 


30 


3.0 



[0061] ^DAABD^^W-^^ff^lisIS 



WO 2005/056146 



23 



PCT/JP2004/018592 



iigB(2)Tl^2jf{${bLf~^iC^5^ vasopressin oxytocin^ somatostatin^ ca 
lcitonin, amylinJ*LC-MSfc.fc!9|RlS"?#fco ^tlb&ft^-M&ElTlZ.TF-t'o 
m/z 541. 8(M + 3H) 3+ [DAABD-vasopressin] 
516. 0(M + 3H) 3+ [DAABD-oxytocin] 
726. 6 (M + 3H) 3+ [DAABD-somatostatin] 
989. 9(M + 4H) 4+ [DAABD-calcitonin] 
892. 8 (M + 5H) 5+ [DAABD— amylin] 
[0062] ^tlbdkX&ft^-ikfe, ^;}^^(D^^^K^2ocDv^^>^jlK^DAABD^ 
mUVfctl,fct^<D^miX-m, #fffi^^t°— ^(Dtiim^^ODAABD-Cl^ 

mu ?>s<?m%mm-rz^t&x%tc 0 

[0063] (SBSeD-FcD-^) 

2— fluoroacetanilide^r5^I^"C^!l;3IL"C^ 1— acetylamino— 2— nitro— 6— fluorob 
enzene£:b N ^^^IftT-fe^/WbLT, 2-fluoro-6-nitroanillinei:b > #CV>T:\ ^ 
^-^Afi^^^M^^rfflV^TTK^bL-T, 3-fluoro-o-phenylenediamine^# 

fee 

Selenium dioxide:^/ — ^liWf^MW.^:^ 3— fluoro— o— phenylenediamine (6 
Omg, 0. 48mmol) (D^?/— ;V)]WW^W.Kli^ ^fr#J&30##[]ff&Lfc < , rtL^r, 

-fluoro-2, 1, 3-benzoselenadiazole^e-fei>^(88mg)i:bT#/c 0 #fetbfc 

mp. 129°C, NMR(methanol-d ) : 6 H7. 55 (1H, d, J = 9. 2) N 7. 41 (1H, 

4 

m), 7. 06 (1H, m) N ESI-MS :m/z202. 8[(M + H)L 
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[0064] Z.<D£.5\Z.LXffi>ti4— fluoro— 2, 1, 3— benzoselenadiazoleSrfuming sulfuric 
acid (60%) ^^^U 130°Cl?3B#^3l^bf' o r<E>?§^gr?fr*PU ^(30ml) 
28%ammonium hydroxide -X?^fPL/c 0 ^O^fttf t^^/^HOO 

mi^p^, mm^&mm&m^fco ag^xd. omi) ^n?u mm, kt©h 

PLC-t?ftMb/c 0 fiP*>, avg^lOOMl^HPLC^Sti-^bfCo HPLC#7-^:TSK 
-gel ODS-120T, 150X4. 6mm i. d. „ „ ^MfW:M^7K, WMO. 5ml 

/min x ttai:280nm o SBSeD-F^fS ^ ^^^a^fil^ 

*(50m g ) £r#fc 0 #fcfr;frfb^©flfe§8'7 ? — ^Sr^T^-f-o 

m. P. >300°C, NMR(methanol-d ) : 5 H7. 97 (1H, d d, J = 7. 6, J = 5. 4 

4 

h 7. 11 (1H, dd, J=7. 6, J=10. lh ESI-MS :m/z280. 8[(M-H)] B 
HJfeM 8 
[0065] (SBThD-FcD^-j^) 

N— thionylaniline (0. 49g, 3. 5mmol) £r3— fluoro— o— phenylene diamine (2 
OOmg, 1. 6mmol)h/V^^(2ml)^^^P^fh 0 S^^^^?rl00-120 o C-e43# 

mtsmu mm&Mmist-m, sa^nn^yi^^u ^^io%hci^ 

^n^-h^^— fclfcU ^gl^CQ^nn^/PA-r^WL, 4-fluoro-2, 1, 3-benz 
othiadiazole&^|f&ift£UT#fc 0 Wbtb^b^^^T'— ^^T(-^^o 
NMR(methanol-d ) : 6 H7. 69 (1H, d, J = 8. 9), 7. 50(1H, m) , 7. 20(1 

4 

H, mh ESI-MS:m/zl54. 9[(M + H)] 0 
[0066] ^(Dj:5^bT#fc4-fluoro-2, 1, 3-benzothiadiazole (30ml) ^fuming sulf 
uric acid(60%)^d^U 130°C-e3^^M^Lfc o v^V^\ ^(£>^M3r?fr£PU 
^o<«9^^K (30ml) 28% ammonium hydroxide"? ^PL-fCo tpttB&SR 

(Cx^y^/HOOml^Di, #k;ixfcai»£MJ£f£0L-fco aS£f7R(l. 0ml) ^ 
*§^U Kt£, WT^>^#-eHPLC-C*t^L^ 0 SBThD-F^aS-TS^^a^ 
££a£>,«£EU e-fe^(25mg)?r#^ 0 #fctlfcft^©^T-^^WTt 

decomp. 265°C, NMR (methanol— d ) : 5 H8. 06 (1H, dd, J = 7. 9, J = 4. 9 

4 
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h 7. 11 (1H, dd, J = 7. 9, J = 9. 8) N ESI MS:m/ z232. 8[(M-H)]„ 
_hfB^&^j;'9^j5gbf-SBSeD-F^U $ SBThD-F^TfB(D^12^^-f- 0 
[0067] Wbl2] 





mfe^il 9 

[0068] (Di/X^^mMfcfD^ytX^WV 

lmMEDTASrg-tpO. lMafc£lfcttW?R (pH9. 0) ^J;£i2fBSBSeD-F\ SBTh 
D-FXi4SBD-F©^f (4mM) ©500 /z l^^ v ^> 0. lMaf?^Bfctt» 

^(pH9. 0)K£.&>XT4>(0. 4mM)f®fc<DmAktMi&l'fto r»?H^4^^60°C 

[0069] SBSeD-F^SBThD-FOv^^M^t-f SKJ^'ft 

4mM(D#^l, SBSeD — F N S BThD— F X f ^ S B D— F2£ O'lmM EDTASr^tr 
0. lM3fc»>SI*tffiffc(pH9. 0X«pH10)(D500/zl^^?r, 0. ITsA^WWkWMiv 
H9. 0X«pH10)^J:6^^W^(0. 4mM)©Hiiji^Ufc„ 
£HPLC#$£U 60 o C-C(7)SJ^^-^^-b/c o 

[0070] (2)*£H 

SBD-F(Dj;5^7Kt#ttf^«> -^©sulfonic acid^S^<tt)7K^#: c Ft?<^^^ 
~C N ^^^y^©J:5^1bK^S$7Kf^^K(7)SBD-F^J;Sf|2*#:«, 
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Mti&Mfc1fclti£tl1Zfi$* ^MMm^H, benzoselenadiazole 
Xttbenzothiadiazole#fe^o^^f^^tbTSBSeD-FS:lFSBThD-F^ 

[0071] Mc^mm ( X ex.)RX$myt$in (Xex), STJ^^©^#I^WSr^5^f o # 
i/^^OWMffc^WA^ilM + W)^ SBSeD-F (m/z381. 9), SBThD-F 
(m/z334. 0);&tFSBD-F(m/z318. 0) toV^T, Sfralit (#* 382. 0, 334. 
0^^318. 0)£— £fcbfc 0 ff^f*^*^®)®^^ SBSeD-F (340nm);&tfS 
BThD— F ( 3 1 5nm) (3SBD-F (365nm) £VM<, WMfc^Mc^^ytlfcMte, SBS 
eD-F (542nm) {2, SBSeD-F (517nm) Sl^SBD-F (514nm) J^&ft^o/Co 
SBSeD-F £ fcfZ.&y£&'J>ft\/ ^ SBThD-Fte^^tf^^-^fc ( X ex ; 350 
nm, ^em:424nm) 0 SBSeD-F, SBThD-F^ U?SBD-F(D->^^^f|^#:(D 
ii+B^9A(C )^*J~r3pH2. O^Sb+Bli.tSift^P^MCt )fi, #*4. 5, 5. 3 

18 R 

AXf4. 8#"C&ofc 0 r*Ltf>£>, SBSeD-Ftt, ^<b(7) ^fi^i^g^Ktt^^ 

[0072] SBD-F(D^^ N ^MSJS^#f360 c CTpH9. 5t?lH#^t?fe6^ N SBSeD-FR 
tfSBThD-Ftf>KJfof£J2, SBD-F^b^TffiC ^}te3&g{;3:8-24H#f!g-e#J* 
if#nL(®9, 10) N 24B$ffl&X*hs R^l±^±^m^^fc(m9) 0 pH10. 

_h-Cfc«9, SBD-FTfi, l^W^f^-e^^S^LfcdHlOo 
r£>«fc5fc^ yfc^tt<^ftf*2gSBSeD-F.RTJ*SBThD-Ff3u SBD-Firit^T^ 

mtmmtvxmmx^ 0 

HJfeM io 

[0073] DAABD-Cl^iSHi. (C. elegans)^>v^Jf (Dft^ft^liK.t^llfl^ 
(l)2f*fc 

(Bristol N2ft) ^JJIf (E. coli) ©OP50$c^*M£LT20°CT\ N 
GM*^i(CftL, M9/^77r- fc«fcW®£^T^^yra>k#liUh 0 _h|B 
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OmM CHAPS lOBHBU M^$.X*Mffil,tc 0 Rr^'[4<D77^v'3^Sr4 t C"C10, 00 
Orprn, 5ft<Dmfoftmfc&9MV>1to ±.m&~*!f&&7 ! ??i'a ^bVX-20°CXi&W 
L/c Q Z<D7??isa>'<D?^s*?fltWkI&&BSA&W1!£\Z.fft\/ ^Bradford method 
-e^r^bfCc _bS(D / ^20/zL(100^g^> / /^^W)^lH]^ft^)2. 5mM TCEP, 1 
7. 5mM DAABD-C1, lOmM Na EDTA^l550mM CHAPS5r6. 0M^* 

2 

T~vV<Sr^t? 100mM/^^^IS«^(pH9. 0) ^T^L-fco SJ&2S^£40 
°CX*30ft^*^—hl,f^ S^200 J aL(D0. SfeVv?, R 

fcU-n-!&) (10 fi gfystp'g) (D30n L^HPLCv^^^Al/Co 
[0074] RP^7^A^PROTEIN(30nm?L@, 250X4. 6mm i. d. ) (Imtakt) , Mrfi^ 

mmm (a) o. i %hvy^^mmR^mw (b) /k/ch cN/MJ^^-ng^sft 

3 

(70/30/0. 1) .^yiy^h-y^^WMO. 25mL / / min^l00^^tT30 
^^70%B(Z)^#-eHPLC^fTofc 0 ^^fUtrj^SOSnm, ®jEjS^f*387nmt? 

U 8^Tfcl0juLfc*)fUt, ^^faV'fcl, 2m g/mLMJ^^t^l. 0m 
M^b#/l^^A£^tp90/zLCD5. OmMl^iT^^ 1 ) AM (pH7. 8)^ 

fxu 37°c-c23#r H ^^^-hbr> 0 ^^^^m^M^^-vBi^^w. 

^n^h^77^-|j:, HP1090^U— XlI^^A^t^Cadenza TC-18 column 
(12nm7K— 7^>y^7, 100X2. 0mm i. d. ) ©*7Alrffl V ^T^U&L/c 0 
»?§!«(A)1. 0mMW^^^M«I(B) 1. OmMdftT^^A 
/CH CN (50/50) £Lfc 0 sf9^>hmttil±, ^M0. 2mL/min-C60^/WT 

3 

0^100%TtTo7> 0 ^^/^^KcorsI^«, ^T^y©ft-/v«lt^^tfc 

DAABD£rfEtft"t~3MASCOT (Matrix Science Ltd. , U. K. ) t f— j"<— X 
f-— ^T/^yXASrfflV^TNCBInrT*— ^-<— ^<0ffofc 0 
[0075] (2)*£JH 

HI lite, DAABD-Cl^ffz|f#^L/c, m&<D^fe&79^>*^tb%btlfr* 
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m*P, A^>^f|S3a(MW = 28942), 2U^I/UUT^^J> / (calre 

ticulin)fffI£#:(MW=45588), 3WJtf*S— A^^^jfLl (MW=38635) , 4 
fifa^S^f- (elongation factor) 1-7/^7 (MW= 50636) , SteU^g^tK 
n^t^(MW= 35098), 6«40Sy^V—A^^^^K(MW= 22044), 7f£fcf 
(vitellogenin) (MW=193098), 8fiT/V^V^— if (MW=419 
69), 9«HSP-li^35/^(heat shock) 70kd^>v-^fCA(MW= 69680) RXf 
10«y^V—A^^^^KL7Ae(MW= 13992) ^i~ 0 ^HJgM'TO, lis^^l 

tR$ttfcio«o^^^K^m^^fc^, ^mmxn, mm^vx, m<D?^/< 
HJfeM n 

[0076] 7-^nt3-N-(2-v ? ^^-/l/T5y7 0 ntVV)-2, 1, 3-^>"/WT^;M-^ 

4-^an-7-^on^^7t=^-2, 1, /l>(0. 25g, 0. 99m 

mol) 2rTi?h^hy/V(8ml) {^S$?b, ^i@.T?if#bfc 0 #CV^\ rtU^N, N-v^ 
^VK^W^v'T^CO. 21ml, 1. 49mmol) / S:Ij«MJ^^/^T^^(0. 21ml, 1. 4 
9ml)^Bx.fc e £OS^#J£30#|!^#b, ^V^\ ^J±-«tib/c 0 SS^p 
ntfvi^Mzi^fb, ISfpr^-^A^n^KTK^^.^TK-e^b, 
Na SO X°%tmU m!±XmWVfc 0 ai^^*Wovf^77^- (10%,**/ 

2 4 

^y7 0 nt°^x^T;^^fffe^L, PJ5V^Hfe©/h«^(D^^j(0. 22g, 0. 6 
6mmol, 67%)3r#fc D 1 H-NMR(CDC1 , 500MHz) 5 7. 97(d, J = 7. 4Hz, 1 

3 

H), 7. 53 (d, J=7. 4Hz, 1H), 3. 05 (t, J = 5. 7Hz, 2H) , 2. 48 (t, J = 5. 7H 
z, 2H), 2. 33 (q, J = 7. 5Hz, 4H) , 0. 87(t, J = 7. 5Hz, 6H) ; 13 C-NMR(CD 
CI , 125MHz) 6 148. 77, 145. 00, 133. 40, 129. 15, 127. 88, 127. 47, 

3 

51. 14, 46. 09, 40. 45, 11. 36;IR(KBr, cm" 1 ) 3446, 3209, 3101, 2976, 
2817, 1525, 1347, 1164. 

mmm 12 
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[0077] 4-^nn-7-^nn^V7t^2, 1, 3-^yy'^rf^7/-/V(0. 21g, 0. 88 
mmol) 3rT-fch~HJ/K8ml) U 0°Cl:1f #Lfc 0 jfclv? % rtUCN, N-v>m 

3-^°n/N^T^(0. 20ml, 1. 25mmol)AXfh ] J^^TV^(0. 17m 
1, 1. 25ml) &U\lzJt 0 KJS$S£^«:30#IWi£#U Jfcvv?, mj±^mmvtc 0 

fg^Na SO T^fcSlU Mi±TM#gbfc 0 »S^*Wn^^77^- (10% 

2 4 

KSV^||fe@#:©^fife<|fe(0. lOg, 0. 29mmo 
1, 35%)3r#/c 0 'H-NMR(CD OD, 500MHz) 5 8. 06 (d, J = 7. 5Hz, 1H), 7 

3 

. 77 (d, J = 7. 5Hz, 1H), 3. 19(m, 8H) , 1. 93 (m, 2H) , 1. 32 (t, J = 7. 5Hz 
, 6H) ; 13 C-NMR(CD OD, 125MHz) 5 150. 39, 146. 66, 135. 58, 131. 3 

3 

3, 129. 33, 128. 10, 50. 41, 41. 21, 25. 69, 9. 26;IR(KBr, cm _1 )3501, 
3428, 3209, 2973, 2733, 2675, 1524, 1338, 1160. 

mmm 13 

[0078] N, N-v^^Vl^^^T^-d GD&j& 

6 

-y^jVT^^^^u'y^Y-A (2. 46g)&t*/n^\T-feb~ML'l'(3. 37g)£rv ? 

6 

zs^-fV^— 7"/V(20ml)^^?L-fc 0 10°CT\LfU-50%NaOH(4. 5g)^MlL/c 
fJh ^^£I^CM*T*2B£ffl^#Lfco ^~7vWf£r5>fliU TkJf £^-7VKl0 
mlX3)T?ttt±iUfc 0 ^{£Uc^-7vWi£MgSO "ClfcflfeU ifcV^ «JEE"C»«t 

4 

LTN, N—^^/l^r^yrirh^MJ/V-d ^(10g)3r#T, #cvv?, ^ti£lO°C 

6 

-e^h^^Kn7^^(40ml) ^^LiAlH (1. 28g)XtJ J ^W7^ife(l. 69g)<Z) 

4 

30ml) £r#n*.fc^ ^^#J?rNaOH(7K6ml^4g^?)-eMSLfc 0 ^/^jf^ 
^iU 2r^— 7vKl 0ml x 2) "CttffiUfCo -^ffcUfc^*- "7vHiS:MgSO 

4 

°C)^^itT, 1. 7 9g 01X^52. 5%) CON, N-^^/V^l^v^T^-d (77. 

6 

4% THFgfcK) <£#fco ^-NMRCCDCl ) : 8 1. 82-1. 88(1. 54H, m for T 

3 

HF, 4H), 2. 33 (2H, t, J = 6Hz), 2. 77 (2H, t, J=6. 4Hz), 3. 72-3. 76(1 
. 48H, m for THF, 4H) 
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[0079] 7-^nP-4-(^f^T^x^r>y^7t^^)-2, 1, 
y^/ly-d (DAABD-Cl-d6)O^J^ 

6 

4-^nn-7-^DP^7t^-2, 1, 3-^y^t^7^;V(3. 28g)£rCH 

3 

CN(60ml)^^bfc o rcD^-S^, N, N-^^/U^U^T^-d6 (1. Og) 
OEtlu^Lfcc ^/VT^<T— M^Srf&fPNaHCO , HW7j^ g^PNaCl^M 

3 

-C#**#U MgSO T'lfe^L^o ^i&Lfc$!«&Mffi$8l*tU «SSrCH CI :M 

4 2 2 

U^^SSrEtOH-AcOEfCSJiSftUTl. 36g(Ms41. 3%) CDDAABD— CI— d6 
:mp, 110°C^#fc o 'H-NMRCCDCl ) : 6 7. 99(1H, d, J = 7. 3Hz) , 7. 54(1 

3 

H, d, J = 7. 3Hz), 3. 13(2H, m) , 2. 33(2H, m) , ESI-MS:m/z311 (M + 
H) + , IR(KBr) cm 1 ; 1342andll66. 

HJfeM 15 

[0080] 7-^/^d-N-[2-(v J ^^^r^y)^^-/v-]-2, i, 

4-v*/K7;*- >T^K (DAABSeD-F) (D-^J^ 

7-7/V^-n-2, 1, 3-^yy'tVtv?7y'- 7^n9^K(75mg) 
£r3ml<Z)Ti?b~by/Md£fl?Lfco mi-, N, N-v J ^^/V^^W^v ; T5>^-(22m 
g )^tKhy^/PT^V(35 J al)^P^#, ?1^^7K©_h-e30^^^#L^: o S 
JSJi^Sr^JEE-eii^^U mm&CH CI fc$g#?U CH CI -CH OH(93:7)£rffi 

2 2 2 2 3 

;V~]-2, 1, 3-^>^i?l^^Ty~^-4-^/K7^-VT^K(49mg, 56%) 
TfeibT^j^L^Co mp:117-120°C o 'H-NMR6 8. 09 (1H, d, J=7. 5Hz) , 7 
. 24(1H, d, J = 7. 5Hz), 2. 93(2H, t, J = 6. 7Hz) , 2. 27(2H, t, J = 6. 7Hz 
), 1. 98 (6H, s)in CD OD ;ESI-MSm/z353[ (M + H) + ] 

3 

mufam i6 

[0081] (l)DAABSeD-FK^j^^m^-/^(DmmmtR}^RX^mmi^(D^y6m 
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'14 

mL^ IH^*£>2. 5mMTCEP, 17. 5mMDAANSeD-F, lOmMNa EDTA 

2 

RX^50mMCUAPStU^a-Vfc o 6. OM^T^/^^tplOOmM^y 

i/^777-i^«Uc 0 s^^#j^4o°c-ei o-i2o^MiPl»u fcfc&o. 1% 

20mm *^^^^ft«^540nm-efcoyc 0 
[0082] (2) i&fr^M^&^/\s(DVAABSeT>-W$mfc<Dfr1&RXfm%: 

0. l%MJ^/^ng^^J^^ihb/ciifeSi^M^^cD10 *z L<SrHPLO>^ 
5\M£#Ufc 0 HPLC^^Afi, ^V^°(L-7100, 0 **±®D > #Hi#9ATSKge 
1120-TQA(rt#250X4. 6mm) CilCy— |±M)&IJ^tf£W§s(FL-2025 > 
X=4±®Q -t?«^b/t 0 ^7fe^ffitt540nmT\ Mj$B^S«420nm^fTo/c 0 1&Wl 
150mMyy^/^y77-/CH CN (94/6) "Cfct), ^^fiO. 75ml/^E 

3 

/to 

IH^OfcfefC Sj^^^^^rHP1090^y— XlI-yXTJ* (Hewlett-Packard (G 
mbH) ©^7Atj:gaALt, muyhn^yV— fit i^MSSt/MS/MS^ 
yh/^#fc 0 ^nvh^77^f- Cadenza (MJ#cD12nm?L 1*1 

@100X2. Omm) (Imtact («) ) 7?fTo/c 0 #WrfSW:, 0. 1 fcil$E (A) & 

t>7K/CH CN/3?m (50/50/0. 1) cD^ffi^ (B) 7?flfj&Lfc 0 0^^100%B7r 

3 

MO. 2ml/^7?15^^y7^VM§(±l?:tTo^ 0 ^(Db^hfbt^u-^WyJ* 
\t. -y^r^y, Hr^y^r^y, ^f;v^^y(D3^(D\f—^-^x.f^ 0 

[0083] (3) DAABSeD-Ft ZZ^^VR W^fM^mmmkEiJfc 

-/yr^tK9—if , a-^yhT/^y^^^^xf^io^M bsa 

$^<D20 n L^|H^*(7)2. 5mM TCEP, 17. 5mM DAABD-C1 (it^ED 
, lOmM Na EDTA&t550mM CHAPSi^tfco #^JSi^^^^6. 0M7' 

2 

T^^^tflOOmM^^^^^yT— (pH9. 0) {^#?Uc 0 #Si^M^^40 
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°C-?60^ (DAABSeD-F) Xfi20^W (DAABD-CD^f^U fcffc&O. l%h 

-<^h/^^^^hn^-^--^rIiJ^bfc 0 ^(D,^, ft^Mj£3«m<J425nm 

[0084] (4) ^^KS W>v^|C<DDAABSeD^^#:<£>#8t 

/^^V^_h|HSi^^'n-#;^>55^ L^HPLC^77A^bfc 0 HPLCv^ 

f*l@250X4. 6mm) (ImtactMJ) ^U^T^ffi^ (FL-2025 N S^^ffiK) "T? 
f»J5£b/c 0 ^^fc^ffitt, 550nm(M)j|ajg4t450nm) (DAABSeD-F) X»490nm 
(M^S370nm) (DAABD-C1) t?=ffo^ 0 ^ffi^CA)^ 7k/CH CN/hy^ 

3 

/^nSI(90/lO/0. l)fl>£>&!>, ^W^(B)«, ?k/CH CN/MJ^/^ng^ 

3 

®K30/70/0. l)-C«^b/t 0 0^blOO%B«0. 5mL/^"C200^^<Z)^ 

[0085] (5)m*S^SW^^^KM2»f*^HPLC^If-^S^W^/^^WcD|Wl^ 

a-^hT/K/^^l^, lOmMEDTA, 50mMCHAPS, 2. 5mMTCEP, 6 

T/V^^t>^4B(C«2 aj M<D a-7?YT;VzfVs^tz£5\zm&\Jz.o IWA 
nDAAB-D-C\t40°CX20^mRlt^^, I^B^DAABSeD-Fi:40 0 C-e305> 

iS^L^:HPLC^#tbf' 0 — ofi N 370nmT®)jiBbT^^£;ft490nmT\DAABD 
ffslff*^— U ^5— ofii, 450nmt?Ml®bT^^^ft550nm-eDAABSe 
Diift:^^^-Lfc 0 HPLC>/^A«±fE(4) ^I^IC-CfcSo 
[0086] ^/-^ff (D^cDfcfe^ ^4A^(D a-^^hT/^5^(DDAABDf|^f« 
t/^^Bcp^a-^hT/^^^cDDAABSeD^^l^^tSS^t 0 — *77*7?*/^y 
SrS-frU PH7. 8^f«U hy^v-^^PTfc^bfCo 2feV^ #btLfc-<^K 

— /^S(-^^bfcDAABD(MW, 3900) X^DAABSeD (MW, 4539)^fEfSb 
TV^MASCOT^-t"6HPLC-MS/MS^#tb/c 0 ^n^^^^f- te, Agile 
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ntl lOO^J— X^t-^ (Agilent Technologies^:®!) RUftM%9J», Cadenz 
a TC-18^7^(^yX7(D12nm?L, f*J@100X2. Omm) (ImtactttM) , 0. 1%^ 
m<D$&mm(A)RTfyk/CH CN/^rl (50/50/0. 1) <£>$£tttf£(B) 

3 

o 0^bl00%Btll0. 2mL/ / ^60^^^)^v ; ^^b^m^f ofc 0 ^<Z>^ 
HM^10ir[^«^a-^hT/^^V(MW16228)^|^^-e^ Co 

HJfeM 17 
[0087] (DDAABSeD-FCD^c 

9vF]-2, 1, jV-A-^vyorlsT^Y (DAABD-C1) (3, ^Jg 

mv\ 5g^^j^^-/i-#m^j^-efe«9, yn^^^w^t-^rffl-efc^o da 

ABD-Cl^, ^^V%LTf?>s<?'M.(D^-Jr— /Vbfc^XmMVfik^, 390nm(7) 
®S-C502nm^3t^-r5c ^^litli, 012(D^^fci«9 N 
n-N-[2- (^f ^7^/) xf ;k]-2, 1, 3^<y^l/t^7/- /l^-4-;VK7;*- 
^T5K (DAABSeD-F) £rDDABD-Cl(D#?yy~ h£L-T£l&L-fc 0 
[0088] 7-7/1^13-2, 1, 3-^yyt^t^7y^^-4-^^7t^-h (S 

BSeD-F)^U«7-7/^n-2, 1, 3-^y/f7^7^ ;W4-^7t^- h (S 
BThD-F) ^^--/V#mW^^^^bT^bfc 0 CltL^^TMV^^Sg 
f*<7)^^S«, #340nm^.-0«315nm(Z)M)^^S-e > ^*L^;h,542nm&tf517 

^rt^7^- 71^-4-^7^7^-^— h(SBD-F) 365nm(D®i^3T514nmTli:^ 

m^t^h&^X, ^mm^-n, ^y/tWt-^7/-/H^I, DAABSeD— F^DA 
ABD-ClcD^7yy^— h^LT-^F/c (HI 1 2) 0 
[0089] (2) ^t^^6DAABSeD-F»ff ^f^^J^(DS^^#/^t^S^t4 

DAABSeD-F^£3{g5^m«-— /K^f-fV, tf^^TMV^ ^JV^^r 

^ N T7^y, -feyy^L(^>yy o ^y)<z)p^mbS^40 o c(pH9. o)-efrofc 0 ^ 

i 

^^^yrytK^— e\ a-yyhT/^y^y N bsa3£0 s^£f£*i-f5fc£> 
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^ CHAPS&TJ s ^~S^©#£T"CfTofc 0 ?>MJLfcJ;5^ DAABSeD-Ffi 

\\^m<D^\z.\^ myt&mu ^mmttoftx-m^rnvfctK ^nn, daa 

U £OS3SJt», DAABD-Cl^|Wl#T&6r<^^LTV^ 0 

[0090] (3) DAABD-F^#:$£L/cDAABSeD-Fff ^{£cD^3t#f£ 

DAABSeDff^#:«, M*B)&RXf%ky£1&M& s ^rtLW423-429nmS^5 

[0091] [^5] 

DAABSeD J3iX$ DAABD ^l^©^^ 



Ex(nm) Em(nm) 

BSA 429 524 

Trypsin inhibitor 423 536 

a 1 — acid glycoprotein 423 536 

a -lactalbmin 426 534 

Insulin 425 537 

Glutathione (re dused form) 423 542 

Homocysteine 425 541 

DAABD Ws&fc 

Trypsin inhibitor 392 502 

Insulin 393 502 

GlutathioueCredused form) 394 507 



[0092] (4) LC-MS K X^^t— /KDDAABSeDff 2SffccD Wl'MR t^tfc ffi 

DAABSeD-Fl?f|^#:{bb^i^^-— /UM^^O^^h^^U— -i^Y^y^ 
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-^^^M^fe, ^ri&ft^M:^— /KDDAABSeDf§2##^\ ^^(MW 
= 121), aI^v^^V (MW= 135) & t^Vv^^if 2*$: (MW= 307) 
V^T, ^$m/z =454(M + H) \ 468(M + H) + ^t5640(M + 

WOPS^ (MW^3000JL^T) <Olt&>^ *>s*?W<Dr>AASe'Dffimfc<DmfenmM. 
[0093] (5) DAABSeD^ff W^>°^SC<Z)^WPS# 

O-C, DAABSeD-Ft°— ftem.tltefr^tCo ±3zfi^^f*»t 0 — ftAi 
7. 5, 7. 2, &U«7. 2fmoll?3bofc 0 rftk<D^ft|S#d:DAABD^2§#<D&<^ 

mmx»&^fc 0 DAABummm^tmisX, DAABSeummm^<mm^fc<Dx 

, DAABSeDf|^«s DAABDi^^^, HPLCH^W^-TSi&l «Ptt 
&^LTV^ 0 ^]«cDffclr^tt, SBDSf^ft^it^T, SBSeD^zgfttC-olv-oyg 

[0094] (6)DAABSeDS:OTAABDf|2Sf*(^[^l0#^ttS 
DAABD^.U5 D AABSeDf|^^:^#ffflb^, — 

■Ctt, IWA^(D a-^^hT/^5^(DDAABDM^f*(DSJS^^, f&M-B'pcD 
a-7^hT/V^^(DDAASeBDf|^f*(D^?^^#:L, — OCD^^ffi^ 
^iS^LfcHPLCf^Ut, ^tvetL(D^ffi$tS«, DAABDft^f*-Ctt370nm 
©Mj£B^490nml?fTV\ DAASeBDffsg^-m, 450nm(D|gj^3-^550nm-Cff 

^(DDAABDM^f*^!^ a -7^bT7V^^CDDAASeBDf|2*f*(D##0^rHl{i> 
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53. Ofr-Vfoofto 
[0095] U^A^CD a-yPYT/V^l/WAABlMMW-lt, Wl^thf'fr\ U^B^<D a 

[0096] ftM£tifcmm~r%t°— ^y^y^y^mjzM^m^v)^y^(DXbtmm^ 

trefoil M(-#^nfc^°^H71^^^^^^^--/^S^^^b^DA 
ABDXfiDAABSeDSrfa'ltbTV^, ^/^ffcD^T/^yXA, MASCOT 

^y(MWl 6 228)^|*I^£tlfc 0 
[0097] ^H^-Ctt, m^fcUm-ARXlB^CD^^Wa-^hr^V^^^f, 
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[0098] E*±f£3£Lfc«fc5^ n&(DmjL?>;<?mRXl/Xte^7°^V(Dm& 

[0099] [01]*IS^O*fe©^l^-^^tc 

[g|4]^#7Kilf ^^^Tt^n-v-b^A (a) , Xt^^n^b^A (B) 
[g|5]MS/ / MS^J;5^'^^^h/^^i"o 

[Bl6]^JSM3^*D^S^^n-^h^^— (RPLC) fc£&?w^W7J*&7F'$-o 
0:TAABD-C1) O 

m9mm^ytmm^^y^4>(Dmytmmmt (pH9. o) ©sjwp^t-^ 

[HIlljDAABD-Cl-efl^WbUfc, H*(C. elegans) <£> n]"^tt:77^3^# 
fbtLfc^/^fC Oft 10 n g) O^nvh^A^to 
[HI 12]DAABSeD-X©^SSS^^i"o 
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Wife jj fee 

[2] mmm^<D^^w^xj/x\^y°^Y^immw-t^f^ hplc^m 

[3] (l)«^^^^^°^«&tJ5/Xtt^^KSr^3t^"eafl»i-S, (2)* 

fi/SrHJc5cXtt22k7C©HPLC/^tfet±ilJ:j;i9, ^©m^W^S^-T^ (3)_h 

[4] ^^^^K^^/X«-<^K^4(D7K^i-, tlI#IWt)t^i^Dx:, 

[5] ^^mLfc^^^^K^t^/X^^K^^^^ffi^##^^^m^ 
7-kHPLC, ittB^gfiHPLC, y/H«ifiHPLC, Xfi*^^cS)^ft^$^^i# 

[ 7 ] ^*^f^^^oi^##^ffiHPLc^#b, ^t^^^m-r^*^ 
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[io] ^^/^K^i^/xtt^^K^^^^htt Rnmytmm-^mmvtcT^jm 

Liu tt^^i^^ioov^T^^aEgc^^fe^^ffl-r^m^fi^^^K^t^/ 

[12] -hlBH— Rfo^ llfc^Xfe2fc7G<DW:yt1fcmmtt%HP'LC, M~Rfo%s, M~ 

[13] W^^^^^^^W^^/X^^K^, ^«*#^f£»LT, TIE 



WO 2005/056146 



40 



PCT/JP2004/018592 



X 




S0 2 R 



[5W N Xfi N /NP^y, O, SeXttS, R{3, -NH „ -NHR' (ffi, R' fiT/W 

2 

XJ3-NR' ' R' ' ' ({&U R' ' teT/l^/KR' ' ' «T/^/l^@g|NT/^ 



[14] If J^ill (c|HiccDMi^^^®^t// / Xfi^ 0 ^K^^M^b-r§fcfe^ 
Wb3] 



X 
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X 




S0 2 R 



[5W N Xfi N /NP^y, O, SeXttS, R{3, -NH „ -NHR' (ffi, R' fiT/W 

2 

XJ3-NR' ' R' ' ' ({&U R' ' teT/l^/KR' ' ' «T/^/l^@g|NT/b 



[15] tW4©^^^flt;/X(^fK&f3tli#:fbt, HPLC-e^m-t^ 
[16] ^fft^LT, m^S^ifA^^I^K^B^^^^^^K^^/X^^K^ 



X 
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[17] p&^tD^xn-frfovxHP-Lcizz.&'mmzmu 

wb ^ (Dp^fWRxfi/xte^^vv&nm w-<D\tm?tw- m~tz>m *si 6 ^ 

[18] zW!?^hplc^J;6®:&^U MA^SMB^©^y/^ISi//Xli 

[19] f«A^^I^^B^(D^^^K^I>VXtt^ 0 ^K(Dmi(D^«^f*^f^ 

[20] iwa, Bjjs, 2mM<vm^xmmxfefomm*'e&&m ^.mie^mm^m 

o 

[21] ^Tfe^^Wbi^iLT, DAABD-X, DAASeBD-X, S.OTAAThBD-X( 

^m^^^K^t// / X^^K^M#f*^^5ff*ill6^f5*fe^^f±o 
[22] ^ftj&^MfrS^ft^^bK^LT, DAABD-X, DAASeBD-X, XKt 
DAAThBD-X(fS.U XteClXteF)£, ^rtL^^^^f^^ll^^MT^ffi-rS 

[23] »#^fb^^^ii:^«fi^Jf^^b^^K^^^#S^[SlB#^, itftfi* 
[24] ^^ft^f^bKm^^^bL^^^K^^/X^^^K^^-r^^^ 
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[25] 'Pte<kh, ^n*7A-HPLC N ^nS3tfW^, ^n75^i^3V3W-, m 

mRmmm, &t>^pg»r&Ase§r«x., lite iimimsjwa^ 



WO 2005/056146 



PCT/JP2004/018592 





Time (min) 



WO 2005/056146 



PCT/JP2004/018592 



3/9 



[04] 
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